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(57)Abstract: 

PURPOSE: To provide a throw-away tip for cutting made of silicon-nitride-based 
coated ceramics that can cut cast iron at high efficiency. 

CONSTITUTION: In a coated Si3N4 throw-away tip, a base material 2 contains a large 
amount of βSi3N4 at an outer peripheral portion 9 and breaker portions 6, and 
contains a large amount of αSi3N4 at a face and honing portions 7, This base 

material is coated with a single or a double layer consisting of titanium nitride, carbide, ( : 
cabonitride, nitride carbonate and aluminum oxide. n a- .2 . « >^ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention uses a nitriding silicon sintered compact as a base material, and relates to the throwaway 
tip for cutting made from a coated nitriding silicon (it is called Si3N4) system (it is called TAT) which coated this with the 
titanium nitride or the aluminum oxide. 
[0002] 

[Description of the Prior Art] Although high efficiency processing attracts attention in processing of a metal and ceramics in 
recent years, in order to make it possible, the method of raising a cutting speed, the rapid-feed cutting method, etc. are examined. 
[0003] Although a high speed steel and superhard material are conventionally known as a tool material used for cast iron cutting, 
in a high-speed-cutting field, there is Si3N4 system or alumina system ceramics further. 

[0004] Although what was covered with the ceramic material which is excellent in a high degree of hardness or abrasion 
resistance on the front face is well-known in order to raise abrasion resistance, as for the Si3N4 above-mentioned conventional 
system, thermal expansion or chemical compatibility with covering ceramics is different from an Si3N4 sintering base material, 
sufficient bond strength is hard to be obtained, and cost starts further, also economically it has a problem, and is hardly put in 
practical use. 

[0005] Moreover, although there is also a thing of composition of having distributed uniformly both the crystal phases of alpha 
and betaSi3N4 over the whole sintered compact as Si3N4, since a performance changes with the rates, if it is difficult to fully 
demonstrate each performance and it tends to raise one performance enough, the performance of another side falls victim and the 
middle-performance which maintained balance is shown. 

[0006] In order to solve this, from alphaSi3N4 being excellent in abrasion resistance, and betaSi3N4 being excellent in toughness 
and intensity, the composition is adjusted partially and the Si3N4 system sintered compact which can demonsuate required 
physical properties in each portion is developed. 
[0007] 

[Problem(s) to be Solved by the Invention] by the way, the breaker considered to be unnecessary at the shaped surface of the tool 
for cutting with the cast iron which a chip generally is not extended like cutting of steel, but becomes fine — elevation of a cutting 
speed ~ following — reduction of a cutting force, suppression of the edge-of-a-blade temperature rise at the time of high speed 
cutting, and the demand of extension of a tool life — superhard — a part came to be used also for ceramics However, the actual 
condition is that tool life sufficient by just this is not acquired. 

[0008] this invention was made in view of the above-mentioned situation, and aims at offering long TAT for cutting made from 

coated Si3N4 system of a life by using the above-mentioned Si3N4 system ceramics as a material further. 

[0009] 

[Means for Solving the Problem] In TAT for cutting made from coated Si3N4 system concerning this invention, it made to have 

coated the monolayer or the double layer with the nitride, the carbide, the charcoal nitride, carbonic acid nitride, and aluminum 

oxide of titanium at the base material with many [ the periphery section and the breaker section have many beta nitriding silicons, 

and ] alpha nitriding silicons in a rake face and the honing section into the means of a problem solving. 

[0010] Moreover, the portion with many betaSi3N4/alphaSi3N4+betaSi3Ns 4> 0.5 and alpha nitriding silicons of the portion 

with many beta nitriding silicons is alphaSi3N4/alphaSi3N4+betaSi3N 4> 0.5. 

[0011] 

[Function] Since TAT for cutting made from coated Si3N4 system of this invention has the above-mentioned composition, while 
coating layers, such as a nitride of the above-mentioned titanium and carbide, exist, a reliable long lasting thing is obtained by 
showing a good wear state, and forming the breaker section, and performing suitably arrangement of betaSi3N4 and alphaSi3N4. 
[0012] 

[Example] what shows one example of TAT 1 for cutting made from coated Si3N4 system (henceforth Si3N4 system TAT) which 
drawing I and drawing 2 require for this invention — it is — two in drawing — as for a base material and 3, for 0.5 or more alpha, 
beta/alpha+beta is [ alphaSi3N4/alphaSi3N4+betaSi3N4 (henceforth alpha/alpha+beta) / 0.5 or more beta of many portions and 
4 ] many portions Moreover, as for the breaker section and 7, the coating section to which 5 used the nitride carbide of titanium, 
the charcoal nitride, the carbonic acid nitride, and the oxide of aluminum as the monolayer or the double layer, and 6 are [ the 
homing section and 8 ] rake faces. As for the periphery side 9 of a base material 2, and the slot of a breaker 6, beta/alpha+beta 
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>0.5 portion 4 and other portions are alpha/alpha+beta >0.5 portion 3. 

[0013] In order to build the above-mentioned base material, what carried out the mixed press of A1N, Y203, Yb203, and 
alphaSi3N4 is changed from alpha to beta in the baking process which makes temperature high. Sintering of low-temperature 
high pressure is performed using this property, specific gravity is raised to 99% or more of true density, and if it quenches after 
raising temperature and carrying out short-time maintenance subsequently, only a front face can make beta exist. If the grinding of 
this field is carried out, beta will be removed and the honing section 7 or a rake face 8 will be formed. 

[0014] Moreover, coating can give coating of monolayers, such as the above-mentioned titanium nitride and carbide, and a double 
layer to a base material 2 by CVD. 

[001 5] First, although the good wear gestalt was shown while the coating member existed when betaSi3N4 with high toughness 
coated by having created the base material with a breaker which occupies most and used it for cutting of cast iron (FC30), 
although the degree of hardness was lower than alphaSi3N4, once the base material was exposed, wear advanced at once from the 
portion, and a satisfactory result was not obtained. 

[0016] Next, if hard and weak alphaSi3N4 is shown in a base material front face when most was alphaSi3N4, or a front face has 
much alphaSi3N4, the base material with the breaker section same inside as the above with much betaSi3N4 is coated and cast 
iron is cut, a crack would tend to enter from the breaker section and the duty of a breaker will not be made satisfaction. 
[0017] Then, after generating of the crack from the breaker section decreased in the first stage at the time of cutting when 
betaSi3N4 made alphaSi3N4 exist in the interior mostly on a front face, and the base material exposed these people, it could cut 
by alphaSi3N4 of a base material, and Si3N4TATl which can bear high speed cutting in recent years was obtained. 
[0018] Combination composition AlN:7wt%, Y203:2.2wt%, Yb203:3.7wt%, after remaining and carrying out the mechanical 
press of the mixed powder of alphaSi3N4 (87.1wt%), using a vacuum sintering furnace (ISO SNMG 120412 Type) as a base 
material of examples 1 -5 and one to example of comparison 4 example, N2 was enclosed and it sintered at 1670 degrees C under 
the atmosphere of 1000 atmospheric pressure for about 2 hours. Subsequently, the temperature up was carried out the speed for 
30-degree-C/to 1750 degrees C, and it cooled radiationally, after holding at this temperature for 10 to 30 minutes. 
[00 1 9] when the base material of the example of comparison performed the same operation as the base material of an example 
until it sintered it at 1670 degrees C for 2 hours, it was held at 1700 degrees C subsequently to a front face for 1 to 2 hours when 
with much alphaSi3N4 ] it is alike and a base material is built, and a base material with much betaSi3N4 was built on a front 
face, the temperature up of it was carried out to 1 750 degrees C by part for 5-degree-C/, and it be 

[0020] By CVD, the base material of these examples and the example of comparison was coated, as shown in Table 1, and the 
Si3N4TAT sample shown in drawing 1 and drawing 2 was created. The cutting test was performed on condition that FC30, and 
f== 0.3m a part for /, d= 1 .5 and Dry of cut material:cutting-speed:450m delivery using this sample. [ a part for /, and ] A result is 
shown in Table 1 and Table 2. 
[0021] 
[Table 1] 
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[0022] 
[Table 2] 
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[0023] It turns out that Si3N4TAT concerning this invention is extremely excellent so that more clearly than Table 1 and Table 2, 
[0024] 

[Effect of the Invention] As explained above, Si3N4TAT concerning this invention Since the position where the content rate of 
alphaSi3N4 of a base material and betaSi3N4 is high respectively is adjusted and the breaker section is prepared It turns out that 
cutting can be continued and it excels extremely as TAT for cutting, without damaging a base material, even if it is hard to 
generate a crack even if it carries out high speed cutting of the cast iron, and it wears coating out and a base material is exposed. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The throwaway tip for cutting made from a coated nitriding silicon system which coats a monolayer or a double layer 
with the nitride, the carbide, the charcoal nitride, carbonic acid nitride, and aluminum oxide of titanium, and is characterized by 
the bird clapper at a base material with many [ the periphery section and the breaker section have many beta nitriding silicons, 
and ] alpha nitriding silicons in a rake face and the honing section. 

[Claim 2] The portion with many betaSi3N4/alphaSi3N4+betaSi3N 4> 0.5 and alpha nitriding silicon into the portion with many 
beta nitriding silicons is a throwaway tip for cutting made from a coated nitriding silicon system according to claim 1 which is 
alphaSi3N4/alphaSi3N4+betaSi3N 4> 0.5. 



[Translation done.] 



1 of 1 



5/2/03 8:25 PM 



Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(11 )Publication number : 06-063804 
(43)Date of publication of application : 08.03.1994 











(5 Dint CI. 




B23B 27/14 
C23C 14/06 




(21) Application number : 


: 04-223062 


(71)Applicant : 


MITSUBISHI MATERIALS CORP 


(22)Date of filing : 


21.08.1992 


(72)Inventor : 


KATO MUNENORI 



(54) THROW-AWAY TIP FOR CUTTING MADE OF SIUCON-NITRIDE-BASED COATED CERAMICS 
(57)Abstract 

PURPOSE: To provide a throw-away tip for cutting made of silicon-nitride- 
based coated ceramics that can cut cast iron at high efficiency. 
CONSTITUTION: In a coated Si3N4 throw-away tip, a base material 2 contains a 
large amount of pSi3N4 at an outer peripheral portion 9 and breaker portions 6, 
and contains a large amount of aSi3N4 at a face and honing portions 7. This 
base material is coated with a single or a double layer consisting of titanium 
nitride, carbide, cabonitride, nitride carbonate and aluminum oxide. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of rejection] 
[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



2003/02/27 



http://www1 .ipdl jpago jp/PA1 /result/detail/main/wAAAa081 1 9DA406063804P1 .htm 



<19>B*BWOT (J P) (12) & Hf] # IrF & Wi <A) * 01>IMM«a«* 

&H§¥6- 63804 

(43)fcBHB ¥&6*<1994)3H8B 



B2 3B 27/M A 3326 -3C 

C2 3C 14/06 927] -4K 





#BWM -223062 


(71)mKA 


000006264 










tzaimn 


¥&4*<1992)8/121B 












mm ™m 






















(74)<tmA 





<54) [ffW^fiM HSftlt^***t7^y^^»«M^^ a "-7^x-f^^^ 



(57) K^rj] 



-29- 




(3) fcM¥6-6 3 8 04 

3 4 

&??>&<tV), mm&vmm, &m<n^-7-4 >v +$mm<n®K£VT. ES&&A in : 7wt%, y a 

€-««2lCjg*tC:^A t T^*. Oi : 2. 2wtX. YbiOi : 3. 7wtX. SDa 

[0 0 15] ft-f. oS liN4cfc06MMfi^^ Wtt SiiNi (8 7. 1 w t %) <DU&W&&tirfl<>7>VtL 

DW^BS i*K<&Xm*&6bZ>7\s-fi-tt&ti£ ft, MiH^dSO SNMG 1 2 0 4 1 2 Ty 

ft&l* 3 — r-*>?££L. ft* (FC3 0) ©SJfW pe) *JflH. N,fct*AU 1 O0 05U9E<O^K»T, 

fcttfflLfctM, D-f-<>^OTWWElT^6» 1 6 7 0t:T«2^(HMft|gLfc. *^T. 1 7 5 Ot:* 

L&«t, -.a#H#»art-*fc. T3 0ic/#cD&KT#fiu c©mtio-3o» 

ro o i 93 jtcMefttti*. 1 6 7 orT2wn«fee 

10 0 16] *»::. m^aS liN«T*ofcD, H J0 t^*T»«Ji«roiU»^:Hi;ift^€:fT^^ &V>T« 
ffilCaS 1,N«##<, !,N ( ^lEt BSKaS 1 iN«#£^K#tf fcO< 1 70 0 

u-*-<atti£«£icUt<&?*:. to 020] cti&iuM. ttvmonmzcvDm^ 

[0 0 17] -tCT. ttttGAIl. fcEH/SS iiN«tf «fc0. & 1 fc^T«fc3K3— yf&fttzw 01^ 
£<W$tCttaS isN 4 fc^<^$1t-6^t:»Z<tO, <fclOT 2 K^TS i iN<TATttlE*£ffr£bfc. £©K 

Wffll^ttWCJa^T^P-*— «**6©^5y^©*4 HfcfflV^ t«ffltt:FC3 0, tOMME : 4 5 0m/ 

TATltfUfcttfc. [0 0 2 1] 

[00 1 8] $dfcWl-5* fct*m-4 * [*13 

SI 





oSijN 4 (fl) . £ S i 3 N 4 £©Jt$ 


b0. 2 mm 


W^O . 2 6-0. 3 
a/a + £ 


* — — y 7*S£> 
a/ a + £ 




0 . 8 


0.6 


0 . 6 


3I«W2 


0 . 8 


0 . 6 


0 . 6 


*»M3 


0.7 


0 . 7 


0 . 7 




0 . 6 


0 . 9 


0 . 9 


%£0]6 


0 . 6 


0 . 9 


0 . 9 


lt«Wl 


0 . 9 


0.1 


0 . 1 


tt««2 


0.8 


0 . 3 


0 . 3 




0 . 2 


0.8 


0.8 


Jt«*|4 


0 . 1 


0 . 9 


0.9 



[0022] l«2] 



-31- 



(5) 



ftB fi¥6-638 04 



uamm tim^i ih2b 

lttiF.«*«Btl*3 £X 



0. 5T*«. 

*o. Brno***** 03 * 0 * 1 ****' 

S 3tt.SI.»./«SI.N. + «SI.N.« 

-33- 



«OOCKk <JP.40e0638O4A._l_> 



(7) 



4$M¥6-6 3 8 04 



[0 0 2 2] 
1*2) 



H2 





j - r * y <fM 


0. 3imic&f 
t7JB']f$fifl<#) 




S5 \ IB 


£2 « 


$31 






ttff 


(vm) 




(/J«) 




TiC 


3 


TIN 


2 






l 5 






TiC 


2 


TiCHO 


1 


A 1*0, 


2 


1 8 






TiC 


2 


TiCH 


2 






I 6 






TiC 


2 


Ti« 


1 






1 8 






Til 


1 


TiCHO 


2 


AljOj 


1 


2 0 






TiC 


2 


TiCHO 


1 


Al 2 0 3 


2 


5 




it IKflj 2 


TiC 


2 


Tifi 


1 






4 


IE»*ti 


it#«3 


TiC 


1 


TiN 


1 






2 






1)1 


I 


TiCHO 


2 


Al a O, 


1 


1 


fx — 

X *) ? 7 V ? 



10 0 2 3] &K &2 <J:091&J&>fc«fc5K, *89ltC 
fc*S iiN«TATa%#T«nTU£>Cttftoa**. 
[00 24] 

[HI] ttfcWKfcSS UN<TAT«>— Xfiftl**? 



[02} BIO) 1-1 Ittfcm»rSBT&*. 
MWOBWI) 

1 D-fyKS 1 iN^ t7$y^ Xg flSflffl TAT 
(S i i N« TAT) 
2 

3 a/a + J3>0. SM# 

4 /3/a + 0>O. 5ffi# 
5 

6 
7 

8 r<^ffi 

9 



—35— 



